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Abstract 

We calculate the supersymmetric QCD correction to top-quark production at the Fermilab Tevatron, 
allowing for arbitrary left-right mixing of the squarks. We find that the correction is significant for several 
combinations of gluino and squark masses, e.g. +33% for m~ — 200 GeV, m~= m~= 75 GeV. 
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I. Introduction 



The discovery of the top quark |jj provides a unique opportunity to search for effects beyond the Standard 
Model. The top quark mass m t — 175 ± 6 GeV has been measured to 3.5%, and the cross section has been 
measured to ~ 25% [g] . With the copious production of top quarks in Run II of the Fermilab Tevatron and 
future upgrades, the cross section will be measured to within 6% with 10 fb _1 of data ||. Comparison of 
the theoretical cross section to that measured will test the Standard Model and may indicate the presence 
of new physics. 

Supersymmctry is a promising candidate for new physics. Currently, only lower bounds on the masses of 
the superpartners have been set. Barring discovery, direct searches for SUSY will eliminate a small range of 
parameter space, since these searches depend strongly on the modelling of the decays of the supersymmetric 
particles. In contrast, some effects of virtual supersymmetry are less model dependent, thus extending the 
reach of experiment. If virtual SUSY effects are found to be large enough, an indirect search may provide the 
first sign of supersymmetry. In this paper we calculate the supersymmetric QCD correction to ti production 
at the Fermilab Tevatron. 

Direct searches for SUSY are generally performed separately for top squarks, the light quark superpart- 
ners, and gluinos. This is motivated by minimal supergravity models which argue that all scalar particles 
acquire a mass on the order of the SUSY breaking scale Q . A heavy top quark loop dominates the running 
of the masses to low energies, forcing the mass of the two top squarks below that of the rest of the squarks. 
Additionally, mixing of the left-right weak eigenstates of the top squarks may result in the top squark t\ 
becoming the lightest squark || . The lightest top squark has a mass limit of m~ > 47 GeV || . The mass 
limit of the gluino is m~ > 154 GeV, when the light quark superpartners are assumed to be heavier than 
the gluino Q. Current experimental limits are extracted assuming specific values of the SUSY parameters, 
and may be relaxed J8| . Other regions of parameter space have been eliminated ||, [l(| , but these limits are 
generally model dependent. Exhaustive direct searches will reach 300 GeV for gluinos and 100 GeV for top 
squarks with 10 fb _1 of data at the Tevatron ||. Until the advent of the CERN Large Hadron Collider, the 
presence of heavier SUSY particles will only be suggested by their effects on Standard Model processes. 

The NLO QCD cross section for ti production with resummed gluon emission at a \/S = 2 TeV pp 
collider has been calculated jll). The dominant mechanism of top-quark production at the Tevatron is qq 
annihilation. It is expected that the dominant SUSY contribution to top production will be in the form of 
QCD corrections to this process. We consider the SUSY correction to the cross section as a correction to 
the dominant process as shown in Fig. 1. The calculation of the SUSY correction to top-quark production is 
different from typical SUSY calculations in that the number of assumptions about supersymmetry necessary 
to predict phenomenologically interesting results is minimal. It is assumed that R-parity is conserved so 
that the interaction terms in the Lagrangian are the simple supersymmctrization of the Standard Model 
interactions. No assumptions about the mechanism of SUSY breaking or of unification are required. In a 
strong-interaction process, the correction depends only on the observed masses of the gluino and squarks, and 
the mixing angle that relates the squark mass eigenstates to their interaction eigenstates. For the purpose of 
this calculation, and in order to cover the greatest range of models, we treat top squarks t separately from the 
light-quark superpartners q. We present analytic and numerical results for degenerate squark masses, and 
for the case where the top squarks are light compared to the light-quark superpartners, the 'heavy squarks'. 
Results for m~ m~ > 50 GeV, m~ > 150 GeV, and arbitrary left-right mixing of the squarks are presented. 

The SUSY QCD correction to top production in e + e~ annihilation has been studied in Ref. jl2). The 
correction in pp annihilation has been presented in Refs. jl^, |l4|, [l5| for the case of degenerate squark masses. 
The calculations of Refs. jl3[ [l4| neglect the contribution of the vacuum polarization and the crossed-box 
diagram, which arises because the gluino is a Majorana particle. In addition, Ref. |l4| assumes that the box 
contribution may be ignored. We find that these contributions are numerically significant, as demonstarted 
in Sec. Ill A. Our results are numerically comparable to Ref. fill , however there is an important sign 
discrepancy between the two box terms that we discuss in Sec. II. There also appears to be a misprint in 
the analytic results of that paper that we describe at the end of our Appendix. We provide a complete 
calculation of the SUSY correction to the cross section for arbitrary masses and top-squark mixing, and 
discuss the phenomenological significance of the result. In addition, we discuss the tenability of finding 
SUSY thresholds in ti invariant mass distributions. Finally we address the issue of parity violation in a 
supersymmetric strong force. 
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This paper is organized as follows. In Section II, we present the analytic form of the 0(a s ) SUSY QCD 
correction to the pp — » tt cross section. In Section III A, we remark on the relative size of the terms in the 
correction. We present numerical results for the correction to the pp — > tt cross section in Sec. Ill B. In 
Section III C, we show tt invariant mass distributions for several choices of gluino mass. We discuss the size 
of the strong force parity-violating left-right asymmetry in Sec. Ill D. Conclusions are presented in Sec. IV. 
We present analytic expressions for the vacuum, vertex and box terms in the Appendix. 



II. Analytic Supersymmetric QCD Correction 

The one-loop supersymmetric QCD contribution to the qq — > tt cross section at leading order in a s is 
attributed to the cross term in the matrix element between the tree level diagram and the one-loop diagrams 
presented in Fig. 1. The general form of the vertex corrections, consistent with current conservation, is 



iu(pi)T ll ' A v(p2) = -ig s 



u{ Pl )T A ^v{p2) (1) 



~ u(Pi)T A [Vr + S(p<t ~ p»)/m q + A( 7 V - 2m q q^) 75 ] v{p 2 ) 

where p\ and pi are the momenta of the quark and antiquark, q=p\ +P2, T A is a SU(3) generator, and V, 
S, and A are the vector, scalar, and anapole form factors, respectively. The analytic forms of V, S, A, the 
gluon vacuum polarization II, and the corrections due to the box and crossed-box diagrams, B and C, are 
given in an appendix. The anapole term A does not contribute to the total cross section at this order in the 
expansion. It is used in Sec. Ill D, however, in determining the parity-violating left-right asymmetry due to 
the squark mixing. The Dirac algebra and loop integrals were evaluated using dimensional regularization. 
The analytic cross section was derived in the MS renormalization scheme. The Feynman rules for the SUSY 
verticies were derived from Ref. jl6| for the physically-relevant mass eigenstates of the squarks rather than 
the interaction eigenstates. Mixing of the squarks is therefore explicit and parameterized by mixing angles 
(h and 9~ for the stops and light-quark superpartners, respectively: 
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The spin- and color-averaged parton-levcl differential cross section is given by 

\M\ 2 , (3) 



da (3 1,^,2 



dz 32ir's 

where z is the cosine of the angle between the incoming quark and the top quark, (3 = \/l — 4m| /s", and 
is the parton center-of-momentum energy. The Born matrix element squared is given by 

m2 = ^l [2 _ (32(1 _ z2)h (4) 
Integrating over — 1 < z < 1 readily yields the Born- level cross section 

= 9s ^ P ' ' ' *• ' 

The correction arises from the cross term in the square of the amplitude. This correction is the sum of 
the terms: 

2Re[M t M n ] = -^|A/ | 2 Rc[n(S) - n(0)] (6) 

Z7T 
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2Re[M t M v ] 
2Re[M f M s ] 
2Re[M^ Q M BO x] 

We renormalize the vacuum polarization correction so that it corresponds to the known value of a s in 
the MS scheme at low energy. The integration over phase space is trivial except for the box and crossed-box 
matrix elements, B and C, which depend implicitly on z. The relative sign between the box and crossed-box 
terms should be noted. The color factor associated with C is —2/3. However, Fermi statistics, and the 
proper ordering of the Dirac indicies of the gluino fields in the amplitude, provide a non-trivial relative sign 
difference between the two diagrams. The net result is that the two contributions constructively interfere. 
This disagrees with the calculation of Ref. Jl^], which claims that the terms destructively interfere. 

The total cross section for top production in pp annihilation is obtained by convolving the parton cross 
section for annihilation into a ti final state with the parton distribution functions of the proton and antipro- 
ton. The integral may be parameterized as 

1 ,-ln(-r)/2 _ _ _ 

drd{TS) dr ? P(V7e' ) ,v / f)P(V7e' ) , Vf ) , (7) 

-m 2 JS J\n( T )/2 

where \fS = 2 TeV, r = s'/S and P(x\^), P(x2,n) are the proton and antiproton parton distribution 
functions (PDF's). 

In the following section, numerical results are presented for a top quark of mass mt = 175 GeV. Analytic 
expressions were reduced to scalar n-point integrals jlTj and evaluated with the aid of the code FF in 
order to ensure numerical stability. For those cases that FF does not handle, the analytic solutions to the 
integrals were substituted. The integrals were evaluated using both the MRS(A') jl9| and CTEQ3M Q 
PDF's. The coupling a s was evaluated as in the PDF's in order to be consistent. Nearly identical results 
were obtained using both sets, therefore, only the results obtained using the MRS(A') PDF's are presented. 
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III. Numerical Results 

A. Relative Size of the Correction Terms 

In Figure 2 we show the correction to the total cross section as a function of common squark mass 
to— = to— = to—, for m~ — 200 GeV. The contribution of the vacuum, vector, scalar, and box terms are 

Q q V g ill 

shown separately. The total correction is also shown for comparison. The box diagrams give the largest 
contribution to the cross section for to- < 110 GeV, and are significant for to- < 400 GeV. This invalidates 

the assumption of Ref. p4| that the box terms may be neglected over the range of masses they investigated. 
Similarly it contradicts the conclusion of Re f. |15|] that the contribution of the box terms is small. The 
vacuum correction, that was ignored in Refs. JL3|, |14[, also plays an important role. The gluino loops in the 
vacuum polarization give a constant negative correction when the squarks decouple. When to— — 1 TeV, 
the correction is seen to come almost entirely from the vacuum polarization. The contribution of the scalar 
term S is negligible. It first appears at this order in the final state correction, and is suppressed relative to 
the other terms by a power of the top-quark mass. The decoupling of the vector, scalar, and box terms is 
evident in Fig. 2, as the corrections decrease when the squark mass increases. 

B. ti Cross Section 

The correction to the pp —* ti cross section is shown in Fig. 3 as a function of the gluino mass for a 
wide range of degenerate squark masses to—, where to— = to— = to—. As expected from decoupling, the 
magnitude of the correction decreases as the squark mass increases. Squarks of mass 50 GeV set the range 
of the correction from —11.8% for a gluino of 150 GeV to +44% for a gluino of 200 GeV. The correction 
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changes sign as m— approaches nit- The correction changes rapidly as the threshold for gluino production 
moves through the top-quark threshold. Note that the correction is nearly independent of gluino mass when 
to— > 700 GeV. In this region, the correction is entirely dominated by the squark vacuum terms and, to a 
lesser extent, the box terms. 

In Figure 4 we show the correction to the total cross section as a function of degenerate squark mass 
to— = 777— = to—, for several gluino masses. Once m— > 400 GeV, the correction becomes small and the 

Q q V ° Q ' 

squarks effectively decouple. In this region, the correction is dominated by the gluino vacuum terms. In 
Figs. 3 and 4 there is a large jump in the cross section when mf = m~ + ttt2-. In Figure 4, the correction 

jumps from +6.5% to —9.3% for 777- = 150 GeV, 777-= 90.1 GeV. This corresponds to a discontinuity in the 
real part of the Co scalar loop-integral in the final-state vertex correction |2lj . Such a discontinuity arises 
when the anomalous threshold crosses the real threshold for superpartner production in the complex s-plane 

The largest correction occurs when to- = 200 GeV. This mass is used in Fig. 5 to show the correction 
as a function of heavy-squark mass m~, for a variety of top-squark masses. This figure demonstrates that 
the correction is mostly influenced by the mass of the top squark. For example, the correction is 21% for 
777- = 50 GeV, and to- = 300 GeV; whereas the correction is 16% for to- = 300 GeV, and to- = 50 GeV. 

t ' q ' t ' q 

Even if the heavy squarks decouple, the correction remains significant as long as to— < 150 GeV. 

In general, the left and right eigenstates of the squarks receive different corrections to their masses. 
This causes the mass of Q R to be less than the mass of Q L . Top-squark masses are more effected by 
renormalization group running than the heavy-squark masses, because of the direct coupling of the top to 
the stops. Many analyses assume that the only light squark is t±, and look for top quarks decaying into 
them [|l0|| . In Figure 6 we show the ratio of the correction at Am— = (to— — to— ) to the correction at a 
common top-squark mass Am- = 0, for to— = 200 GeV and to- = 300 GeV. The ratio does not change 

by more than 2% for different values of to— We present three mixing angles, 0~ = 45°, 90°, and 135° that 

q t 

define the extremes of the mixing dependence of the correction. The form of the correction is a + b sin (20r), 
thus the contribution of any mixing angle may be interpolated from the curves shown, where Or = 90° is the 
central value. Note that if Or — 135°, then the correction is nearly independent of to— ; whereas if 0r= 90°, 
where the mass eigenstates are the interaction eigenstates, the correction is roughly split between the two top 
squarks. To evaluate the correction for non-degenerate top-squark masses and top-squark mixing, multiply 
the ratio from Fig. 6 by the correction from Figs. 4 or 5. For example, the correction to top production is 
7.7 ± 0.1%, when mr = 100 GeV, to- = 400 GeV, m- = 200 GeV, m~= 400 GeV, and 0r = 90°. 

C. ti Invariant Mass Distributions 

Since total cross section measurements are difficult to normalize, it is advantageous to look for deviations 
from the line-shapes predicted by the Standard Model. A sampling of the invariant mass of ti events provides 
another avenue to search for supersymmetry. In Figure 7 we show the total differential cross section as a 
function of ti invariant mass M t j, for gluinos of mass to— = 150, 175, 200, and 225 GeV. Several choices 
of degenerate squark mass to— = to— = to—, are presented. By looking for an excess in the invariant mass 
distribution, a gluino of mass between 175 GeV and 225 GeV may be observable. 

There are two types of enhancement to the cross section that appear in Fig. 7. If to— w m t , the maximum 
of the invariant mass distribution is shifted toward the common threshold. This would also produce a steeper 
top-quark threshold region in the data. A singularity at the threshold for gluino pair production causes a 
cusp at 2to~. The largest cusp occurs when to- = 200 GeV, and to- = 50 GeV. The amplitude of the cusp 
is 112% of the Standard Model differential cross section at this point. Despite the large normalization, the 
cusp will sit on a large continuum background. If we assume purely statistical errors, this cusp would appear 
at the 3(7 level with 3 fb _1 of integrated luminosity. For to— w 200 GeV, the correction is most apparent for 
to- < 150 GeV. If to- > 225 GeV, then even with light squarks, the correction will be difficult to observe. 

D. Strong Force Parity Violation 

In the Standard Model, the top quark decays before its spin flips ^3|. The helicity of the top quark 
is reflected in the angular distribution of the decay products of the W boson in t — ► bW — > b£ + v and 
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t — > bW — > 6<iu decays. (See Ref. |2J] for a detailed account of the analyzing power of these decays.) The 
gtt interaction term in the SUSY Lagrangian treats left and right-handed top squarks differently. This leads 
to the interesting possibility of searching for parity violation in strong force interactions by analyzing the 
decay products in top-quark production. 

An asymmetry in the number of left and right-handed top quarks arises in the production cross section 
when the top squarks have different masses. This asymmetry is given by 

2B 2 a 3 

AZ A = Z L -a R = J^Re[A], (8) 
27s 

where ox, a R are the cross sections for the left and right helicities of the top quark. The measured left-right 
asymmetry Alr is the ratio of the integrated Aovi to the total measured cross section 

A LR =^ = ^^, (9) 
cftot n L + n R 

where til, n R are the number of left and right-handed top quarks respectively. Unfortunately, we find that 
Al R is always less than 1% for any choice of the SUSY parameters. Therefore, if supersymmetric parity 
violation in the strong force exists, it will be very difficult to measure. 



IV. Conclusions 

The supersymmetric QCD correction to the top-quark cross section, as measured at the Tevatron, has 
been calculated. We present analytic results for a minimal supersymmetric model that depends only on the 
masses of the superpartners and their mixing. We obtain numerical results for the total correction for all 
masses to— > 150 GeV, to- > 50 GcV and to— > 50 GeV. The correction is found to be large for gluino 

g q t o © 

masses near 200 GeV. The correction is greater than +10% for to— = 200 GeV and m~ = to— < 190 GeV. If 
light top squarks m~< 150 GeV exist, then the correction should be observable with 10 fb _1 at the Tevatron 
for to- < 400 GeV, even if the heavy squarks decouple. If all of the squarks remain light, then the correction 
is significant even if the gluinos decouple. When considering a mass splitting between the top squarks, the 
mixing angle Or plays an important role. If Oj'is near 45°, or 135°, then the correction is almost entirely 
dependent on the mass of only one of the top squarks. 

Should the gluino mass turn out to be near the current experimental limits, a gluino-pair threshold may 
be found near the top-quark production threshold. The advantage of looking for a cusp in the ti invariant 
mass distribution, is that the normalization of the top-quark cross section is not necessarily a limiting 
factor. Detector resolution effects and smearings will make this search very challenging. It is reasonable to 
expect that at least 10 fb _1 of integrated luminosity would be required to find a cusp for the best case of 
to- w 200 GeV, and to— < 150 GeV. Virtual SUSY thresholds are common in quark production |2f|. A full 
detector-based analysis of these threshold regions would help determine the experimental significance of our 
results. 

Parity violation in a purely strong force interaction arises in a supersymmetric Standard Model because 
the left- and right-handed top squarks interact differently. As long as the top-squark masses are different, 
an asymmetry in the number of left and right-handed top quarks will arise. Unfortunately, the effect is less 
than 1%, and will be very difficult to measure. 
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Appendix 

The form factors for the one-loop matrix elements in Eqn. ^| of the supersymmetric QCD correction to 
top-quark production are given below. The integrals are written in terms of n-point integrals in the 
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notation of FF |Tq ]. For each appearance of a heavy squark q, or top squark t, the term should be summed 
with q l , or t\ first, and then ±§2, or ±£2 as indicated. The vacuum polarization is separated into terms 
proportional to the top squarks t and the heavy squarks q. 



n 



(4mi + 2s)B (mi, mi,s) - 4A (mi) + -\A (mi) + 5A (mi)] 
a gg 9 3 * q 



1 5 

+ -(s — 4m~)Bo(rn~, mi, s) + - (s — 4mi)B (mi, m^, s) 



-4sA + 4mi + ~(s 
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mi - 
t 
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The initial- and final-state vertex correction form factors have the same functional form. For the initial 



state, m„ = 0, and m 



Q 



For the final state, m q — m t , and m- 



The two squarks Q l and ±Q 2 



are summed as before. Arbitrary mixing is allowed for both the top squarks and the heavy squarks. The 
3-point integrals have the form 



C(m\,ml,m%) = C(m\,m 2 2,m\,m 2 ,m 2 ,s) 



V 



miC2i(mi, m~, mi) + m 2 C22(mi, TO ~> + ( s ~ 2^)623 (m^, m~, mi) 



+ 2C-2a{itHi mi-, mi) — 1 + 2m?Cii (mi, mi, mi) + (s — 2m 2 )Ci2(mi, mi, mi) 
y 9 Q g J q v 9 Q 9' v ql y g Q g' 



miCn(mi, mi, mi) ± 2m m~sin (26~)Co(mi, mi, mi) 
g g Q g q a y Q> uv 9 ' q' g> 



+ -C2,{mi,mi,mi) 



-Bi(m~, mi, mi) + (m 2 + mi — mi)B' n (m~, mi, mi] =F 2m m~sin (20~)B'Jmi, mi, mi) 



S = 3 



mi n C22(mi, mi, mi) — vr? a C^(mi, mi~, mi) =F m„m~ sin (28~)Ci2(mi, mi, mi) 
q " g Q g q g Q g 9 x y g Q g 



-m^CWjB—, mi, mi-) + m^CWm—, mi, mi) =p m a m~ sin (2B~)\C\2(mi-, mi, mi) 
q y Q 9 Q' q y Q 9 Q 9 y Q n lzy Q 9 Q' 



A = 



±-cos(2^) 



)[C2i(mi, mi-, mi) + C 2 2(mi, mi-, mi)] + (s - 2m 2 q )C 2 3(mi,m~,mi) 



+2C24(mi, mi-, mi) + s Cvx(mi, mi, mi) — miCo(mi, mi, mi) CWm-, mi, mi) 

y g Q g' v g Q g' g v g' Q g' 9 v Q 9 q' 

+ ^-B 1 (mi,mi, mi) 
y v g 

The 4-point integrals in the box terms are 

D = D(mi, mi mi, mi, 0, 0, mi, mi 
g q g t 

D c — D c (mi, mi, mi, mi, 0, 0, m 2 , m 2 , s, mf — 2p 2 • Pz) , 



D(mi, mi, mi, mi, 0, 0, mi mi s, m? — 2pi ■ p 3 ) 
g q g t 



where p± ■ P3 — s(l — {$z)jA. and P2 ■ Pz = s(l + /3z)/4. The box and crossed-box terms are summed over each 
combination of squarks q^tj, where i,j = 1, 2. The mixing of the squarks is parameterized as 

ac + bd= =Ft sin (2(h) , 
4 r 
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for t\ and t 2 respectively; and for q^tj 
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m t m~s 2 (a c + b d)[D n - D n + D 13 + D ] + m 2 s 2 (a 2 + b 2 )[-D 12 - D 23 - D M 
+ D 26 - 2D 27 /s] + As{p 2 ■ p 3 ) 2 (a 2 + b 2 )[~D 12 4 D 13 - D 24 + D 25 - 2D 27 /s] 
+ [m 2 s + 4(pi • p 3 ) 2 ][m 2 (a 2 + b 2 )D 23 + ml(c 2 4 d 2 )D - 2m t m~(ac + bd)D 13 ] 

m t m~s 2 (ac + bd)[D<i 1 - D\ 2 + D c 13 + D$\ 4 m 2 s 2 (c 2 + d 2 )[-D{ 2 - - 

+ D c 26 - 2D c 27 /s] + 4s(pi • P3 ) 2 (c 2 + d 2 )[-D c l2 4 D c 13 - D c 24 + D c 25 - 2D c 27 /s] 
+ [m 2 s + 4(p 2 • p 3 ) 2 ][m 2 {c 2 + d 2 )D c 2Z + mt{a 2 4- b 2 )D% - 2m t m~{ac + bd)D$ 3 ] 

9 ^ 

A few equations in the Appendix of Ref. fl5|] appear to be misprinted. As written they lead to divergent 
behavior that does not match Fig. 8 in that paper. With the following replacements, our analytic results 
agree up to the sign discrepency discussed in Sec. II. 

f db = ^ { _j( 2 44)[25m 2 4 2{u - m 2 ) 2 ] - m~m t (2AlA 5x )[2s 2 ]}D 12 

7T y 

F? 3 B = — {s(244)[2(« - m 2 ) 2 ] 4- m~m t (2A^ 5;c )[2s(s - 2m 2 ) - 4(t - m 2 f]}D l3 

IT y 

F cb = ^±{-s(2AlAl)[2sm 2 4 2(t - m 2 ) 2 ] - m ^ri t (2AlA 5x )[2s 2 ]}D 12 

IT J 

Fi 3 B = — {s(244)[2(* " m 2 ) 2 } + m7 m t {2AlA 5x )[2s(s - 2m 2 ) - 4(fi - m|) 2 ]}D 13 
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Figure Captions 



Fig. 1: Feynman diagrams for the one- loop SUSY QCD correction to top quark production at the 
Tevatron. The first row contains the tree-level diagram. The second row contains the vacuum polarization 
correction to the gluon propagator due to squarks and gluinos. The third row contains the final state vertex 
correction and wave- function renormalization diagrams. The fourth row contains the initial state vertex 
correction and wave- function renormalization diagrams. The last row contains the box and crossed-box 
diagrams. 

Fig. 2: Contribution of each term to the correction for pp ^ ft as a function of m~ — m~ for m~ = 
200 GeV. 

Fig. 3: Change in the cross section for pp — > ft, as a function of gluino mass m~, for m t — 175 GeV. 
Curves of constant degenerate squark mass m~ = m~ are shown. 

Fig. 4: Change in the cross section for pp — > ft, as a function of degenerate squark mass m~ = m~, for 
m t = 175 GeV. Curves of constant gluino mass m~ are shown. 

Fig. 5: Change in the cross section for pp — > tt, as a function of heavy-squark mass m~, for m t = 175 GeV, 
and m~ = 200 GeV. Curves of constant top-squark mass m~ are shown. 

Fig. 6: The relative change to the correction is shown as a function of top-squark mass difference 
Am~= (m~ — m~ ), for various m~ , and mixing angles with m t = 175 GeV, and m~ = 200 GeV. 

Fig. 7: Differential cross section for pp — > ft, as a function of ft invariant mass M t j, for mt = 175 GeV. 
Figures are shown for m~ = 150, 175, 200, and 225 GeV. Curves of constant degenerate squark mass m~ = m~ 
are shown. 
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